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BULLETIN 254 JANUARY 1935 
Summer and Winter Rations 
for Fattening Hogs 
H. H. SMITH and E. J. MAYNARD 
These-pigs are the same age. The one on the left was fed a ration of ground wheat, 
tankage. alfalfa hay. and salt; the one on the right was fed ground wheat. water and 
salt. Both were on feed for 103 days. 
Utah Agricultural Experiment Station 
Utah State Agricultural College 
Logan, Utah 
SUMMARY AND CONCLUSIONS 
While skimmilk powder gives larger gains, due to its high 
price, it is not as economical for fattening hogs as tankage. 
When fed on alfalfa pasture, tankage did not save enough feed 
at the prices used in this experiment to make its use economical. 
Any of the supplements used improved a grain-alfalfa-pasture 
ration. 
Skimmilk with a grain-alfalfa-pasture ration was a more effi-
cient and a more economical supplement than any other supple-
ment used in these experiments. 
Skimmilk gives better results when fed with grain on alfalfa 
pasture than does tankage. 
Ground wheat is a good grain to feed to hogs on alfalfa pas-
ture, being worth a little more than barley. 
When wheat is low in price it is profitable to feed to hogs. 
Alfalfa hay materially improved a ration of grain in the dry-
lot. 
Equally large gains can be made in the dry-lot as on alfalfa 
pasture. 
Hogs can be produced a trifle more economically on alfalfa 
pasture than in the dry-lot. 
The 50-50 mixture of skimmilk powder and tankage when fed 
in the dry-lot was worth less per ton than tankage, although 
higher daily gains were made. 
The cost of preparation of the semi-solid skimmilk was too 
high to make its use economical. 
Summer and Winter Rations for Fattening Hogs! 
H. H. Smith and E. J. Maynard2 
INTRODUCTION 
Practically all of the 85,000 hogs on the farms of Utah (as of August 1, 
1934) are in the irrigated sections Oof the state where they fit in well with 
dairying. Utah, however, is a hog-deficient area and produces about 109,000 
hogs less than are slaughtered in the state for its own use. Large amounts 
of milk by-products such as skim milk, buttermilk, and whey are produced 
in Utah. Large amounts of alfalfa are also grown in the irrigated sections, 
thus providing excellent pasture for the growing out and feeding of market 
hogs. Barley is the principal feeding grain grown in this state. Much wheat, 
however, is grown, which in recent years has been fed extensively to live-
stock. 
The production and fattening of hogs in conjunction with dairy-farming 
has proved to be well adapted to the agricultural program in large dairy 
centers. By furnishing a ready market for dairy by-products (skimmilk, 
buttermilk, and whey), hogs help tOo strengthen the dairy industry, while 
home-grown grains and leguminous pastures complete an adequate swine-
growing and fattening ration for hogs raised on the farm. 
It is estimated that central creameries in Utah are producing over 2000 
tons of skimmilk powder and over 350 tons of buttermilk powder. The possi-
bility of getting this concentrated protein supply back to the farms where 
the milk was originally produced appeals to the creamery men in face of a 
steadily increasing supply of the product. 
PURPOSE OF EXPERIMENT 
In its concentrated form as powder or coagulated as semi-solid skimmilk 
protein, milk might easily be shipped back to farmers in the cans used to 
transport the m'ilk. The questions of manufacturing cost and concentration 
of the product are important. It was, therefore, decided to investigate the 
feeding value of skimmilk powder and of a semi-solid product, the result of 
coagulating skimmilk with rennin and pouring off the whey. 
The ultimate object of the experiment was (1) to determine relative values 
of tankage, skimmilk powder, and semi-solid skim~ilk protein when fed with 
ground barley or ground wheat in dry-lot or on alfalfa pasture, (2) to deter-
mine the value of alfalfa pasture for fattening swine, and (3) to compare 
barley and wheat in dry-lot and pasture rations. 
PROCEDURE 
In 1931, 130 high-grade Duroc-Jersey pigs were secured from Western 
Colorado; in 1932, 130 high-grade Hampshires were secured from Western 
lContribution from Animal Husbandry Department, Utah Agricultural Experiment Station. 
2Associate Animal Husbandman and Animal Husbandman, respectively. 
Report on Project 111: Swine-fattening Experiments. 
Publication authorized by Director, December 17, 1934. 
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Nebraska. The 80 pigs used in the 1933 test were secured from Boxelder 
and Cache Counties, Utah; 40 of these were crossbred Durocs and spotted 
Poland-Chinas, the rest being high-grade Durocs. 
The various kinds of dairy by-products which might lend themselves readily 
to shipment were used in both pasture and dry-lot tests and in conjunction 
with ground barley and ground wheat. The inclusion of rations containing 
no milk protein concentrates but containing tankage is made to secure ade-
quate comparisons. 
The barley and wheat used in the experiment were purchased from Cache 
Valley farmers; while they varied somewhat in quality, they represented 
a cross-section of similar grains fed on Utah farms. The skimmilk powder, 
which was obtained from the Weber Central Creamery at Ogden, was pro-
duced by the spray process; it contained 38 per cent crude protein, 50 per 
cent sugar, 1 per cent fat, 8 per cent mineral, and 3 per cent water. The 
semi-solid skimmilk, which was produced by the Dairy Department of the 
Utah State Agricultural College, was made by curdling the skimmilk with 
rennet and draining off the whey. The tankage, made by an animal by-
products concern, contained 60 per cent protein. The alfalfa on which the 
pigs were pastured was on a plot of even stand and was divided into eight 
lots of one-fourth acre each. The pigs were put onto the alfalfa when it 
was from 6 to 8 inches high, except in the summer of 1933 when the first 
crop of hay had been taken off before the pigs were turned onto the alfalfa. 
Upon their arrival at the Station, the pigs were divided into respective 
lots according to grade, condition, weight, and sex. At t4e beginning and 
at the end of the experiment they were weighed on three successive days, 
the average being taken as the initial and final weights. The pigs were 
also weighed every ten days. 
In order to obtain an estimate of the yield of alfalfa in the pasture, lots 
of similar alfalfa plots joining them were cut and the hay cured and weighed. 
The alfalfa in the eight lots was also clipped each time the alfalfa was cut 
for hay, except in 1933 when this was unnecessary. In other years clipping 
was necessary because the pigs were not able to keep it eaten down, al-
though it was pastured at the rate of 40 head per acre. The amount of hay 
yielded by individual lots was credited to each respective lot. Each lot 
was supplied with block salt. Water was supplied from a barrel, equipped 
with an automatic watering device. 
The prices of feeds used were as follows: Barley, $1 cwt.; wheat, $1 cwt.; 
skimmilk powder, $3 cwt.; tankage, $2.50. cwt.; semi-solid skimmilk, $2.50 
cwt.; skimmilk, 10¢ cwt.; alfalfa pasture, $18 per acre. Hay saved and 
: credited to pigs amounted to $6 per ton. 
SUMMER-FEEDING EXPERIMENTS3 
Barley is the premier feeding grain produced in Utah, the annual produc-
tion being approximately 1,360,000 bushels. Some of the barley is marketed, 
but much of it is fed on the farms where it is produced. Most of it is 
raised under irrigation and is of excellent quality. Barley has no superior 
in producing pork of high quality. 
SBased on three years' work. 
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Supplements to Barley on Alfalfa Pasture 
Alfalfa pasture proved to be a good supplement to barley, producing gains 
at a cost of $4.26 per 100 pounds (Table 1). The addition of 34.13 pounds 
of skimmilk powder inc.reased t~e daily gain from 1.29 to 1.38 pounds and 
Table 1. Three-year average s ummer supplements to barley on alfalfa pasture, 
1931-33, inclusive. 
Lot No. 
Rations Fed 
Grain, tankage, skimmilk powder, block 
salt. (All grain ground; self-fed; 
free choice) 
Initial Weight (lbs.) . .. . ..... 1 
~~:~ ~~k(~b~ )i~. ~. ~. '. (.' ~,~,~.') .. : ', '.' '. :. 1 
Daily Gain (lbs.) 
Daily Feed (lbs.) 
Ground Barley .. ... .. . . . 
Skimmilk Powder .. . . . . 
Tankage (60% protein) ... . 
Feed per cwt. Gain (lbs.) 1 
Ground Barley ... , . .. . 
Skimmilk Powder ... ... . 
Tankage ... . . ...... ,. 
Alfalfa Pasture (acres) . .. . , 
Alfalfa Hay (lbs. saved) . .. : 
Salt . . . . . ... . ..... . . 
Feed Cost per ewt. Gain ($) .... · 1 
5 
Ground Barley, 
Alfalfa Pasture, 
Salt 
45.51 
186.94 
141.43 
1.29 
5.24 
405.00 
0.018 
37.26 
0.32 
4.26 
6 
Ground Barley. 
Skimmilk 
Powder, 
Alfalfa Pasture, 
Salt 
45.07 
195.83 
150.77 
·1.38 
4.76 
0.47 
345.80 
34.13 
0.017 
51.87 
0.23 
4.63 
7 
Ground Barley, 
Tankage, 
Alfalfa Pasture, 
Salt 
45.31 
192.35 
147.04 
1.35 
4.98 
0.22 
376.78 
... 
16.44 
0.017 
46.52 
0.36 
4.36 
Prices Used: Ground barley, $1. cwt.; skimmilk powder, $3 cwt.; tankage, 
$2.50 cwt.; salt, $1 cwt.; alfalfa pasture, $18 per acre. 
saved 59.20 pounds of barley, 0.09 pound salt, 0.001 acre of alfalfa, and 
16.61 pounds more hay, giving the skimmilk powder a feed replacement 
value of $38.74 per ton. 
While skimmilk powder gave a good account of itself, so far as gains and 
feed replacement were concerned, it did not pay to feed it at an initial cost 
of $60 per ton. 
From the standpoint of cost, tankage, when added to a ration of alfalfa 
pasture and barley, proved to be more economical than skimmilk powder, 
producing gains at a cost of $4.36 per 100 as against $4.63 in the skimmilk 
powder lot. However, tankage did not save enough other feed to make its 
use economical, since it cost $50 per ton and had a feed replacement value 
of but $39.71. 
Supplements to Wheat on Alfalfa Pasture 
While wheat is extensively grown in Utah, the primary pur pose of its 
production is its use as a human food; due to its low price during recent 
years, however, much of it has had a higher value when marketed by the 
livestock route. That many farmers have been interested in the feeding 
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of wheat is evidenced by the number of inquiries received regarding the 
feeding value of wheat for different classes of livestock. 
Tuble 2. Three-year average summer supplements t o wheat on alfalfa pasture, 
1931-33, inclusive. 
Lot No. 4 
Rations Fed I Ground Wheat, 
Grain, tankage, skimmilk powder, block Alfalfa Pasture, 
salt. (All grain ground; self-fed; I Salt 
free choice) 
Initial Weight (lbs.) 
Final Market Weight (lbs.) : 
Total Gain (lbs.) 
Daily Gain (lbs.) 
Daily Feed (lbs.) 
Ground Wheat 
Skimmilk Powder 
Tankage 
Feed per cwt. Gain (lbs.) 
. 1 
. ·1 
. . . 1 
.. 1 Ground Wheat 
Skimmilk Powder 
Tankage 
.. .. . . ·1 
Alfalfa Pasture (acres). 
Alfalfa Hay (lbs. saved) . 
Salt 
: :1 
~ 1 
1 
Feed Cost per cwt. Gain ($) . .1 
45.73 
182.49 
136.76 
1.25 
4.80 
385.14 
0.019 
41.37 
0.54 
4.08 
5 
Ground Wheat, 
Skimmilk 
Powder, 
Alfalfa Pasture, 
Salt 
45.14 
204.07 
158.93 
1.45 
4.70 
0.47 
325.74 
32.13 
0.016 
59.99 
0.32 
4.32 
6 
Ground Wheat, 
Tankage, 
Alfalfa Pasture, 
Salt 
45.09 
197.26 
152.16 
1.39 
4.93 
0.16 
356.14 
11.73 
0.017 
25.29 
0.34 
4.07 
Prices Used: Ground wheat, $1 cwt.; skimmilk powder, $3 cwt.; tankage, 
$2.50 cwt.; salt, $1 cwt.; alfalfa pasture, $18 an acre. 
As indicated in Table 2, Lot 4 required 385.14 pounds of wheat, 0.019 
acre of alfalfa, and 0.54 pound of salt to produce 100 pounds of gain; there 
was a saving of 41.37 pounds of hay. The addition of tankage in Lot 6 
increased the daily gain from 1.25 to 1.39 pounds; the cost of 100 pounds 
of gain, however, was only 1 cent less, which is an insignificant difference. 
Much faster gains were secured, however, which might add materially to 
the value of the experiment, since getting hogs to market at an earlier 
date often means the advantage of a better market. 
The addition of skimmilk powder to a wheat- and alfalfa-pasture ration 
materially increased the daily gain, although the cost of 100 pounds of gain 
was increased 24 cents (from $4.08 to $4.32 ) . Compared to tankage at $50, 
in Lot 6 skim milk powder had a feed replacement value of only $44.78, or 
89.56 per cent of the value of tankage. 
Skim milk as a Supplement to Grain on Alfalfa Pasture 
Some investigators are of the opinion that feeding skimmilk to hogs on 
alfalfa pasture is not economical, since both are watery and since animals 
do not eat other feeds in sufficient quantity to make faster or cheaper gains. 
It should be observed, however, that where poor results were secured from 
such experiments, when skimmilk was fed with alfalfa pasture, excessive 
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amounts of skimmilk were used. In the experiment conducted at the Utah 
Station the amount of skimmilk in the ration was only sufficient t o give 'a 
balanced ration; this amount was approximately equal in weight to t he 
amount of grain fed. . . 
The addition of skimmilk to a grain-alfalfa-pasture ration materially in-
creased the daily gain and lowered the cost of 100 pounds of gain from 
$3.94 to $3.58 (Table 3); 303.50 pounds of skimmilk saved 63.53 pounds 
of barley, 0.002 acre of alfalfa pasture, and 0.41 pound of salt. It also 
'I'uble 3. The valu e of skimm'ilk as a supple m ent to gr,a in on alfalfa pasture, 
1 93 1-33 , in clusive. 
Rations F ed 
Grain, tankage, skimmilk pow-
der, block salt. (All grain 
ground; self-fed; free choice) 
Initial Weight (Ibs. ) .. . . . . 
Final Market Weight (Ibs.) 
Total Gain (lbs.) .. . . ... . . 
Daily Gain (lbs.) . . . . . . . . . 
Daily Feed (lbs.) 
.. . . 1 Ground Grain 
Skimmilk Powder . .. .. , 
~~~~:~~k (60r~ 'p;~t~i~j 
Feed per cwl. Gain (lbs;) , 
Ground Grain .. . . .. . . 
Skimmilk Powder . 
Skimmilk .. I 
Tankage (60 % protein) 
Alfalfa Pasture (acres) 
Alfalfa Hay(lbs. saved) 
Salt . . . . ..... 
Feed Cost per cwt. Gain ($) 1 
1 
I 
Ground 
1 Grain, 
I 
Alfalfa 
Pasture, 
Salt 
41.15 
187.34 
146.19 
1.35 
4.99 
. . 
, . . 
375.28 \ 
. . . 1 
I 0.017 39.26 
0.43 
3.94 
G d roun Ground Ground Grain, Grain, Gra in, Skimmilk Skimmilk, Tankage, Powder, 
Alfalfa Alfalfa Alfalfa 
Pasture, Pasture, Pasture, 
Salt Salt Salt 
49.90 39.13 40.93 
201.95 211.40 186.46 
161.05 172.38 145.53 
1.47 1.54 1.33 
4.51 4.98 4.44 
0.47 . . . 
. .. 4.75 
. . , 0.14 
308.57 I 311.75 345.71 
31.93 
303.50 ... 
10.37 
0.016 0.015 0.017 
37.30 35.96 29.23 
0.03 0.02 0.02 
4.23 3.58 3.94 
Prices Used: Ground barley, $1 cwt. ; ground wheat, $1 cwt. ; skimmilk pow-
der, $3 cwt.; skimmilk, 10¢ per cwt.; tankage, $2.50; salt, $1 
cwt. ; alfalfa pasture, $18 per acre; hay saved, 30¢ per cwt. 
saved 3.3 pounds less hay, glVmg the skimmilk a feed replacement value 
of $4.38 per ton, a value which is considerably above the average purchase 
price. Skimmilk also gave slightly better gain than skimmilk powder and 
at a per-hundred-weight cost of 65 cents less. Compared with tankage, 
skimmilk saved 33.96 pounds of grain, 0.002 acre of alfalfa, and 6.75 pounds 
more hay. It also produced 100 pounds of gain at 90.86 per cent of the 
cost of gains in the tankage feedlot. 
Skirnmilk as a Supplement in the Dry-lot 
In the experiment conducted in the summer of 1931, five of the lots were 
fed in the dry-lot, four on ground barley with supplements in three lots, 
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Table 4. The value of tankage, skimmilk powder, and s,emi-solid skimmilk a s 
supple m e nts to barley in dry-lot (From June 30 to Septembe r 30, 1931) . 
Lot No. 1 2 3 4 
Rations Fed Barley, Barley, 
Grain , tankage, skimmilk pow- Barley, Barley, Tankage Skimmilk Semi-solid der, block salt. (All grain Powder Skimmilk 
ground; self-fed; free choice) 
Initial Weight (lbs.) , . . . ... 35.1 35.1 35.1 I 34.4 
Final Market Weight (lbs.) 108.6 178.6 200.0 
1 
182.8 
Total Gain (lbs.) . . . , . . . . . . 73.5 143.5 164.9 148.4 
Daily Gain (lbs.) .......... .63 1.23 1.41 1.27 
Daily Feed (lbs.) I 
I 
Ground Barley 3.35 4.51 4.86 4.49 
Skimmilk Powder .... . . . . 
1 
. . . 0.79 .. . 
Semi-solid Skimmilk ... .. . . .. 0.61 
Tankage (60% protein) ... 0.44 
Feed per cwt. Gain (lbs.) 
Ground Barley 532.9 367.4 344.5 354.4 
Skimmilk Powder ... . .. . . .. 56.4 
Semi-solid Skimmilk . . . . .. . . . 48:3 
Tankage (60% protein) ... 35.6 
Salt ... . . . . . . . . . . . ., . 0.43 0.037 0.016 0.20 
Feed Cost ewt. Gain ($) . . .. 1 5.33 4.74 5.13 4.53 
Financial Record 
Cost per Pig $10 cwt . .. 3.51 3.51 3.51 3.44 
Feed cost per Pig . , . . . 3.95 6.80 8.46 6.72 
Shipping & Selling Exp. 0.25 0.41 0.46 0.42 
Total Cost at Market . . 7.71 10.72 12.43 10.58 
Selling Price per cwt. , . 4.65 5.65 5.65 5.65 
Gross Return per Pig .. 5.05 10.09 11.30 10.33 
Net Return per Pig .. . , -2.66 -0.63 -1.13 -0.25 
Price per cwt. needed to 
break even ($) ... , .1 7.10 6.00 6.22 \ ' 5.79 
Prices Used: Barley, $1 cwt.; skimmilk powder, $3 cwt.; tankage, $3 cwt.; 
_semi-solid skimmilk, $2 cwt. 
and the fifth lot was fed on ground wheat (Table 4). The addition of 35.6 
pounds of tankage to barley in Lot 2 saved 165.5 pounds of barley and 0.393 
pound salt. It had a feed replacement value of $93.20 per ton. 
The semi-solid skim milk used in Lot 3, materially increased the cost of 
100 pounds of gain and had a feed replacement value of $49.54 per ton, or 
82.57 per cent the value of tankage. 
Skimmilk powder as a supplement to ground barley gave better daily 
gains than either semi-solid skimmilk or tankage; in this trial the cost was 
somewhat higher. Compared with tankage, skimmilk powder had a feed 
replacement value of only $46.06. Since the cost of skimmilk powder was 
$60 a ton, it was uneconomical to feed. 
Lot 9 of this series was fed ground wheat in the dry-lot, thus giving a 
direct comparison of the feeding value of ground wheat and ground barley. 
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For 100 pounds of gain, 541.1 pounds of wheat was required as against 
532.9 pounds of barley; 2030.75 pounds of wheat was worth $19.65, signify-
ing that wheat had 98.25 per cent the value of barley, or, in other words, 
when fed without supplements, barley has a higher feeding value than 
wheat. It will also be noted that hogs in the wheat lot consumed consid-
erably more salt than did those pigs in the barley lot. It should be observed 
that where both wheat and barley are properly supplemented with tankage 
or skimmilk that ground wheat usually has about 10 per cent higher feeding 
value than ground barley. 
Semi-Solid Skim milk 
Due to the fact that milk is usually hauled from the farms to the cream-
eries as whole milk, because of its bulk skimmilk is not easily transported 
back to the farm. The high costs of processing usually makes skimmilk 
powder uneconomical to feed; it was hoped, therefore, that a cheaper product 
could be made by producing from skim milk a semi-solid material which 
would contain not only most of the food value of skimmilk but a material 
which could be- easily transported back to the farm, since it would contain 
only about 50 per cent water. The resulting product was semi-solid skim-
milk, which was made by curdling the skimmilk with a small amount of 
rennet and then draining off the whey. Because somewhat more heat was 
used than is regularly used in making cottage cheese, this product was of 
a rather tough, rubbery consistency and did not prove to be an especially 
palatable feed. In lots where it was fed there seemed to be some tendency 
toward scouring. In these lots the death loss was also rather high, four 
out of 40 pigs dying (a death loss of 10 per cent); the death of these pigs 
could be attributed to no other cause. 
As a Supplement With Barley on Alfalfa Pasture 
As shown in Table 5, when semi-solid skimmilk was added to a ration of 
barley and alfalfa pasture, the daily gain was slightly increased; however, 
1 ton of semi-solid saved only 709.73 pounds of barley, used 0.098 acre 
more alfalfa, required 13.33 pounds more of salt, and saved 986.67 more 
pounds of alfalfa hay; consequently, the feed replacement value was ex-
tremely low, being only $8.42. At the prices used, semi-solid skimmilk 
proved to be a highly uneconomical feed. 
When a comparison is made of semi-solid skimmilk in a ration of barley 
and alfalfa pasture to skimmilk powder in a ration of barley and alfalfa 
pasture, it has a feed replacement value of $26.23, when skimmilk powder 
is valued at $55 per ton; likewise, when compared to a ration of tankage, 
barley, and alfalfa pasture, it has a feed replacement vlaue of $18.06, when 
tankage is valued at $55 per ton. In other words, semi-solid skimmilk 
showed 47.69 per cent of the feed replacement value of skimmilk powder 
and 32.84 per cent of the value of tankage. 
As a Supplement With Wheat on Alfalfa Pasture 
When used as a supplement for wheat, semi-solid skimmilk showed a 
somewhat higher feed replacement value than when fed with barley. Fed 
Tublc U. Comparative valu e of semi·soli d s kimmilk t o o t h e r pro t e in s u pp le m e n ts, 1931 a n d 1932. 
Lot No. 5 6 7 8 10 11 12 13 
Ground Ground Ground Ground Ground Groun d Rations Fed Ground Barley, Barley, Barley, Ground Wheat, Wheat, Wheat, Barley, Skimmilk Semi-solid Tankage, Wheat, Skim milk Semi-solid Tankage, Grain tankage, skimmilk powder, block Alfalfa Powder, Skimmilk, Alfalfa Alfalfa Powder, Skimmilk, Alfalfa 
salt. (All grain g round ; self-fed ; Pasture, Alfalfa Alfalfa Pasture, Pasture. Alfalfa Alfalfa Pasture. free choice) Salt Pasture, P asture, Sa lt Sa lt Pasture, P asture, Salt Salt Salt Salt Salt 
Initial Weight (lbs.) .. . . .. .. ... 47.70 
1 
47.24 46.83 47.51 48.02 47.18 47.80 47.18 
Final Market Weight (lbs.) . 185.50 195.40 188.44 192.25 181.25 202.50 205.60 205.70 
Total Gain (lbs.) ... . . . . . . . 157.81 148.17 141.62 144.75 133.29 155.33 157.80 158.53 
Daily Gain (lbs.) . . . . . . . 1.26 I 1.36 1.30 1.33 1.22 1.42 1.44 1.45 
Daily Feed (lbs.) I I I 
Ground Barley . . . . . ....... . 5.19 I 4.86 I 5.16 5.16 . . . . . . Ground Wheat ' " ... . .. 4.87 4.83 5.30 5.28 
Skimmilk Powder . . . .. . .. . 
1 
0.49 0.45 ... 
Semi-solid Skimmilk . . . .. 0.66 .. . 0.65 
Tankage (60% protein) .... . . . " . . . . 0.25 .. . . .. 0.19 
Feed per cwt. Gain ($) 
I Ground Barley . ... . .. . . . . . 410.32 357.57 395.95 386.92 . .. .. . .. . ... Ground Wheat .. . . . . . .. . .. . .. 399.62 341.17 368.37 366.77 
Skimmilk Powder .. ... .. . 35.78 . .. . .. .. . 31.69 ... . . . 
Semi-solid Skimmilk ...... . 
" . 40.50 . . . .. . 45.17 ... 
Tankage (60% protein) . . . . . I 18.76 . . .. . . .. 13.14 
Alfalfa Pasture (acres). 0.018 1 0.017 I 0.029 0.017 0.020 0.016 0.017 0.016 Alfalfa Hay (lbs. saved) ... . . 34.03 58.58 54.01 51.31 44.66 71.93 59.49 27.18 
SaU . .... ... . ....... 0.64 0.32 I 0.37 0.53 0.52 0.46 0.58 0.50 
Feed Cost per ewt. Gain ($) .. . . . 1 4.33 4.69 4.96 4.56 4.24 4.35 4.72 4.25 
Prices Used: Ground wheat, $1 cwt. ; ground barley, $1 cwt. ; tankage, $2.75 ewt.; skimmilk powder, $2.75 cwt.; semi-solid 
skim milk, $2 cwt.; salt, $1 cwt.; alfalfa pasture, $18 per acre; hay saved, 30¢ cwt. 
f-' 
a 
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with a ration of wheat and alfalfa pasture, one ton of semi-solid skim milk 
saved 1383.66 pounds of grain and 0.13 acre of alfalfa; it used 656.63 pounds 
more of alfalfa hay and 2.66 pounds more salt and had a feed replacement 
value of $18.12, which was a little less than half of its cost price ($40) . 
Semi-solid skimmilk, therefor e, proved to be an expensive feed. 
When compared with skimmilk powder, ground wheat, and alfalfa pas-
ture in a ration of ground wheat and alfalfa pasture, semi-solid skimmilk 
produced 0.22 pound more daily gain and saved 1716.62 pounds of grain, 
0.06 acre of alfalfa, 7.57 pounds of salt, and 785.10 pounds of alfalfa hay, 
giving it a feed replacement value of $24.06, when skimmilk powder had a 
value of $55 per ton. 
When compared to tankage in a ration of wheat and alfalfa, 45.17 pounds 
of semi-solid skimmilk saved 1.6 pounds of grain, 0.001 acre of alfalfa, 0.08 
pound of salt, and 32.31 pounds of alfalfa hay. With tankage at $55 per 
ton, semi-solid skimmilk was worth $18.76. Because of its excessive cost, 
semi-solid skimmilk was not an economical feed in any of the combinations 
in which it was used. 
Summer Feeding Experiments, 19304 
In the summer of 1930 the first of a series of hog-feeding experiments 
was initiated, the purpose of which was to determine the relative fattening 
values of home-grown feeds and by-products available on Utah farms. The 
alfalfa pasture lots wel'e one-half acre in size; this acreage proved too large, 
however, as more alfalfa was taken off for hay than was consumed by the 
hogs. The efficiency with which alfalfa pasture supplements grain is well 
illustrated in this experiment. As shown in Table 6 (Lot 1), alfalfa and 
ground barley made a daily gain of 1.12 pounds at a cost of $4.38. The ' 
addition of skimmilk in Lot 2 increased the daily gain to 1.33 pounds, used 
5.14 pounds less barley and 46 pounds less alfalfa hay equivalent, and 
lowered the cost 8 cents. Skimmilk had a feed replacement value of $2.99 
per ton, which is much higher than the usual sale price of this product. 
Tankage was used as the supplement in Lot 3; the daily gain was only 
slightly increased; 6.08 pounds more barley was used, but 32.60 pounds less 
of alfalfa hay equivalent was required for 100 pounds of gain. Tankage in-
creased the cost 100 pounds of gain from $4.38 to $4.69. In this instance the 
feeding of tankage to hogs on barley and alfalfa was unpro~itable since 
the tankage had a feed replacement value which was practically nil. 
In Lot 4 a ration of ground wheat and tankage on alfalfa pasture proved 
to be more efficient than a ration of ground barley, tankage, and alfalfa 
pasture, since the daily gain was increased by 0.14 pound. It also required 
19.78 pounds less wheat, 9.4 pounds less tankage, but 4.7 pounds more alfalfa 
hay equivalent to produce 100 pounds of gain. With barley valued at $20 
per ton, wheat had a feed replacement value of $28.20 per ton. 
Cheapest gains were made with a combination of wheat, skimmilk, and 
alfalfa pasture. This combination of feeds made 100 pounds of gain 11 cents 
cheaper than did barley, skimmilk, and alfalfa. 
·Under supervision of K. C. Ikeler. 
12 BULLETIN No. 254 
Table 6. Comparative valu e o f home-grown feeds for f a ttening hogs in Uta h (From May 23 
to ep t emb er 29, 1930). 
Lot No. 1 2 3 4 5 
Rations Fed Ground Ground Ground Ground Ground 
Grain, t ankage, skimmilk powder, block Barley, 
Barley, Barley, Wheat, Wheat, 
salt. (All g rain ground; self-fed ; Alfalfa Skimmilk, Tankage, Tankage, Skimmilk, 
free choice) Pasture Alfalfa Alfalfa Alfalfa Dry-lot Pasture Pasture Pasture 
No. PIgS In Lot 10 10 10 10 10 
Initial Weight (lbs.) .. . . . . . . . . 26.83 1 25.85 25.77 26.22 27.07 
Final Weight (lbs.) . .. . . . ... 172.07 198.18 173.03 192.08 186.80 
Gain in Weight (lbs.) .... .. ... 145.23 172.33 148.27 165.80 159.90 
Daily Gain (lbs.) . .. . ... 1.12 1.33 1.14 1.28 1.31 
Average Daily Ration (lbs.) 
I 
I 
Ground Barley . . .. .. . I 4.00 4.68 4.15 I 
. . . 4.18 
Ground Wheat .... . ... . . . . . . 4.27 . .. 
Ta?ka~e .. . ..... ·1 . .. 1 . .. 0.31 0.13 . .. 
SkImmIlk . . . . 1 2.90 3.74 ... . . . 
Amount Feed per cwt. Gain (lbs.) I 
I Ground Barley . ..... .. . .. . 358.48 353.34 364.56 .. . . . . Ground Wheat ::: ::::: ::: :\ ... .. . . . . 334.8 340.76 Tankage . . , . .. . I .. . 18.7 9.3 . . . Skimmilk (ii~y ' .. . .. / 157.50 . . . .. . 347.60 Alfalfa Pasture I equivalent) (lbs.) ... . · 1 199.40 153.40 166.8 171.5 . .. 
.... \ I 1 Initial Cost per Pig . . .. 5.00 5.00 5.00 5.00 5.00 
Initial Cost per lb. (per pig) .... 1 ... 
I 
. .. . .. .. . . .. 
Interest on Investment (8% ) .... 0.15 '0.15 0.15 0.15 0.15 
Selling Price per cwt. . . . ....... 9.90 9.90 9.90 9.90 9.90 
Return per Pig . . .... . . .. 16.92 I 17.83 17.13 19.92 17.49 
Cost of Feed per 100 lbs. Gain . 4.38 1 4.30 1 4.69 4.39 4.11 
Feed Used: Barley, $1 per cwt.; wheat, $1 per cwt.; tankage, $2 per cwt.; skimmilk, 10¢ 
per cwt. The amount of alfalfa utilized by the hogs was estimated by cut-
ting for hay alfalfa on a similar area joining the hog lots. The alfalfa on 
the hog lots was also cut, the difference in the yield of the lots and the 
yield on similar area being taken as the amount utilized by the hogs. This 
was charged against the hogs at $8 per ton. At the end of the experiment 
the amount remaining in the lots was determined. 
WINTER FEEDING EXPERIMENTS5 
A survey of the state indicates that during the winter practically no hogs 
are fattened for mal'ket. Winter feeding of hogs in Utah is usually a means 
of providing hogs for home consumption. It would seem, however, that 
hogs might be fattened during the winter months as well as during the 
summer months, except that the feeding would have to be done in the dry-
lot. One of the principal aims of this experiment was to determine the 
protein supplements or combination of protein supplements which would give 
the best gains at the least cost when combined with wheat. 
According to the 1932 Yearbook of the U. S. Department of Agriculture, 
Utah's annual production of wheat is approximately 5,500,000 bushels, used 
under normal conditions for human consumption. During the past few years, 
however, because of low prices, much of this wheat has been used for the 
feeding of livestock. Feeding experiments using wheat as the principal grain 
fiBa ed on t wo yea r s ' w or k. 
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were initiated at the Utah Station in order to obtain data to answer under-
standingly the many inquiries received regarding proper methods of feeding 
wheat as well as to obtain information as to its feeding value. In conduct-
ing such an experiment two definite objectives were kept in mind: (1) A 
determination of the relative value of alfalfa hay, tankage, skimmilk, and 
an equal mixture of skimmilk powder and tankage when fed with wheat 
and alfalfa hay in the dry-lot; and (2) a determination of the value of 
alfalfa hay in a fattening ration with and without supplements. 
In the 1931-32 experiment, hogs were purchased through a trader and 
came from farms in Northern Utah and Southern Idaho, being picked up a 
few at a place; they were neither uniform in type nor in breeding, although 
more or less uniform as to size. The pigs used in the experiment during the 
following winter (1932-33) were from one breeder who lived near Ogden; 
all were sired by the same boar and were either from high-grade or pure-
bred Duroc-J ersey sows. 
Upon arrival at the Station these pigs were divided into different lots 
according to grade, weight, conditions, and sex. At the beginning and at 
the end of the experiment they were weighed on three successive days and 
the average taken as the initial and final weights. They were also weighed 
every ten days during the experiment. The first trial continued for 120 days 
and the second for 103 days. 
The following rations were fed: 
Lot 1-Ground wheat 
Lot 2-Ground wheat, alfalfa hay 
Lot 3-Ground wheat, alfalfa hay, skimmilk powder 
Lot 4-Ground wheat, alfalfa hay, tankage 
Lot 5-Ground wheat, alfalfa hay, skimmilk powder (50%), 
tankage (50%). 
The wheat was pUrchased ground from a local mill. Third-cutting alfalfa 
hay was used which was fine, leafy, and of good color; it was self-fed in 
racks. Skim milk powder was purchased from the Weber Central Gr~amery 
at Ogden. It was made by the spray process and was an exceptionally high-
grade product. 
Alfalfa Hay as a ·SuppJement to Ground Wheat 
The addition of alfalfa hay to a ration of ground wheat almost doubled 
the daily gain and decreased the amount of grain required for 100 pounds 
of gain from 692.89 to 427.80 pounds (as indicated in Table 7); the cost 
of 100 p.ounds of gain was also decreased from $6.94 to $4.55. Alfalfa when 
fed as the only supplement to wheat had a feed replacement value of 
$60.98 per ton, which seems a rather high value; however, it emphasizes the 
fact that wheat alone is an extremely poor hog feed. 
Skim milk Powder as a Supplement to Ground Wheat and Alfalfa Hay 
Skimmilk powder added to a ration of ground wheat and alfalfa hay 
greatly increased the daily gains but also increased the cost. While skim-
milk powder cost $57 per ton, it had a feed replacement value of only 
$43.10 per ton. All pigs in the lot were well-finished and had a healthy, 
vigorous appearance. 
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'rable •. A lfa lfa h ay as a supple ment to groun d w h a t in a winte r-feeding expe riment. 
Lot No. 
Rations Fed 
Gra in , tankage, skimmilk powder, block 
salt. (All grain g round; self-fed ; 
free choice) 
Initial Weight (lbs.) ..... . . . .. 
Final Weight (lbs.) ...... . . . . . 
Average Gain (lbs.) ...... . 
Average Daily Gain (lbs.) ..... 1 
Average Daily Rations (lbs.) 1 
Ground Wheat . . ....... . . . 
Skimmilk Powder ........ . 
Tankage . . . . ..... ... ...... 1 
Alfalfa Hay . . . . . . . 1 
Feed per cwt. Gain (lbs.) 
Ground Wheat . . . .. . . . 
Skimmilk Powder .. .. .... . 
Tankage ..... . .. . . . . . 
Alfalfa Hay . .... .. .. .. . . . 
Salt . .... . . . .. . .... .. . . . . 
Feed Cost per ewt. Gain ($) . ·-1 
1 
Ground 
Wheat, 
Salt 
48.57 
106.66 
58.08 
.52 
3.12 
692.89 
0.89 
6.94 
2 
Ground 
Wheat, 
Alfalfa 
Hay, 
Salt 
48.14 1 
149.80 I 101.65 
.92 
3.91 
0.77 
427.80 
87.07 
0.50 
4.55 
3 
Ground 
Wheat, 
Skimmilk 
Powder, 
Alfalfa 
Hay 
47.18 
202.39 
155.22 
1.45 
4.60 
0.92 
0.12 
318.89 
61.16 
7.65 
0.03 
4.96 
4 
Ground 
Wheat, 
Tankage, 
Alfalfa 
Hay 
47.27 
176.83 
129.56 
1.20 
4.32 
0.33 
0.23 
361.26 
. . . 
27.64 
18.29 1 
0.04 · 1 
4.35 
5 
Ground 
Wheat, 
Tankage 
(50 % ), 
Skimmilk 
Powder 
(50 % ), 
Alfalfa 
Hay, 
Salt 
47.82 
200.67 
152.86 
1.44 
4.82 
0.31 
0.31 
0.15 
335.08 
21.61 
21.61 
9.85 
0.14 
4.34 
Prices Used: Ground wheat, $1 cwt.; skimmilk powder, $2.85 cwt.; tankage, $2.50; salt, 
$1 cwt.; alfalfa hay, $18 per ton; alfalfa hay saved, $6 per ton. 
Tankage 
Tankage added to a ration of ground wheat and alfalfa hay increased the 
daily gain from 0.92 pound to 1.20 pounds and reduced the amount of grain 
.required to produce 100 pounds of gain from 427.90 to 361.26 pounds. Meas-
ured in terms of feed saved, tankage was worth $60.98 per ton. 
Mixture of Skimmilk Powder and Tankage (50-50) 
Since skimmilk powder is especially palatable, it was believed that where 
it was given free choice, the pigs were probably eating more than they 
needed to balance their ration. Consequently, in Lot 5 the protein supple-
ment was a 50-50 mixture of tankage and skimmilk powder; this lot was 
the second best gaining lot in the experiment, being almost equal to the 
skimmilk powder lot. 
The cost per hundred weight gain was considerably lower than in the 
skimmilk powder lot. With skimmilk powder at $56 a ton, the mixture had 
a value of $71.39 a ton. The mixture, however, was not worth as much as 
tankage, due to the fact that much more was required for 100 pounds of 
gain. Compared with tankage at $50 a ton, the mixture of skimmilk powder 
and tankage was actually worth only $45.21. 
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APPENDIX 
STATISTICAL TREATMENT 
In order to have some measure of the accuracy of the results obtained 
for each lot, the standard deviation of gains and its probable error were 
calculated. The probable error is also expressed in percentage of the stand-
ard deviation. The deviation of the individual gain in weight of each pig 
from the average of its group was determined and the standard deviation 
calculated. The standard deviation was calculated according to the following 
formula: 
I 2:d~ 
(1= I-
V N 
and the probable error according to the formula 
a 
P.E. = .6745--
V 2N 
In the following tables the mean gains in live weight of the pigs in each 
lot, both for summer and winter, are included, together with their respective 
standard deviations and the probable error of sigma (actual and in percen-
tage) : 
Lot No. 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
1 
2 
3 
4 
5 
6 
7 
8 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
Mean 
Daily Gain 
(lbs.) 
1.12 
1.29 
1.13 
1.28 
1.27 
0.63 
1.20 
1.37 
1.21 
1.15 
1.24 
1.24 
1.22 
0.45 
1.13 
1.37 
1.41 
1.45 
1.27 
1.36 
1.28 
1.38 
1.19 
1.31 
1.34 
1.22 
I 
I 
I 
I 
Standard 
Deviation 
of Mean 
A-Summer 
1930 
0.030 
0.138 
0.138 
0.182 
0.134 
1931 
0.254 
0.131 
0.031 
0.125 
0.121 
0.115 
0.125 
0.165 
0.151 
0.010 
0.214 
0.165 
0.175 
1932 
0.159 
0.180 
0.254 
0.103 
· 0.166 
0.186 
0.159 
0.213 
Probable Error 
a a ( % ) 
± .005 16.67 
± .023 16.67 
± .023 17.04 
± .031 17.03 
± .024 17.91 
± .038 14.96 
± .020 15.27 
± .005 16.13 
± .020 16.60 
± .018 14.87 
± .017 14.78 
± .020 16.00 
± .025 15.15 
± .023 15.23 
± .002 20.00 
± .032 14.95 
± .026 15.76 
± .026 14.86 
± .024 15.09 
± .027 9.04 
± .040 15.75 
± .016 15.53 
± .025 15.06 
± .028 15.05 
± .024 15.09 
± .032 15.02 
16 
Mean 
Lot No. Daily Gain 
(lbs.) 
I 
I 1 I 1.35 2 
I 
1.42 
3 1.59 
4 1.38 
5 I 1.31 6 1.51 
7 I 1.54 8 1.27 
I I 
1 0.72 
2 0.98 
3 1.24 
4 1.09 
5 1.08 
6 1.42 
1 0.31 
2 0.86 
3 1.71 
4 1.34 
5 1.57 
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1933 
Standard 
Deviation 
of Mean 
0.206 
0.214 
0.114 
0.172 
0.192 
0.167 
0.166 
0.227 
B-Winter 
1932 
0.39 
0.30 
0.13 
0.23 
0.20 
0:02 
1933 
0.15 
0.20 
0.26 
0.29 
0.17 
Probable Error 
a I a ( %) 
± .031 15.05 
± .032 14.95 
± .017 10.26 
± .024 14.19 
± .029 15.10 
± .025 12.28 
± .025 15.06 
± .034 14.98 
± .058 14.87 
± .044 14.67 
± .019 14.62 
± .055 23.91 
± .030 15.00 
± .005 25.00 
± .025 16.67 
± .032 16.08 
± .041 15.77 
± .046 15.86 
± .026 15.29 
In regard to the statistical method applied, Mitchell and Grindley make 
the following statement6 : "Fo! extensive comparison the standard deviation 
is inadequate, since, in the first place, it depends upon the units of weights 
employed, and, in the second place, it depends in some measure upon the 
mean value itself. For the fairest comparison, it is customary to convert 
the standard deviations into percentages based upon their respective 
averages." 
In this publication the coefficient of variation is based on the standard 
deviation. In the tables that follow, after obtaining the mean daily gain of 
hogs in each lot the standard deviation was calculated; by dividing the 
average daily gain into the standard deviation, the coefficient of variation 
is obtained. The coefficient of variation is the standard deviation repre-
sented as a percentage of the average daily gain. This is considered to 
give a fairer basis of comparison than the standard deviation. The coefficient 
100a 
of variation = --- . 
Mean 
The following tabulations show the average daily gain, the standard devi-
ation, and the coefficient of variation for each lot of pigs in each experiment 
conducted. 
6Mitchell, H. H . and Grindley, H. S. " The Element of Uncertainty in the Interpretation 
of Feeding E.."'<periments." Ill. Agr. Exp. Sta. Bul. 165: 483. 1913. 
Lot No. 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
5 
6 
7 
8 
10 
11 
12 
13 
6 
7 
8 
9 
10 
11 
12 
13 
1 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 
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I 
Average I 
Daily Gain (lbs.) 
Standard 
Deviation 
1.12 
1.29 
1.13 
1.28 
1.27 
I 0.63 1.20 
I 
1.37 
1.21 
1.15 
1.24 
1.24 
1.22 
0.45 
1.13 
1.37 
1.41 
1.45 
1.27 
1.36 
1.28 
1.38 
1.19 
1.31 
1.34 
1.22 
1.35 
1.42 
1.59 
1.38 
1.31 
1.51 
1.54 
1.27 
0.72 
0.98 
1.24 
1.09 
1.08 
1.42 
0.31 
0.86 
1.71 
1.34 
1.57 
A-Summer 
1930 (130 days) 
I 
0.030 
0.138 
0.135 
I 0.182 0.134 
1931 (117 days) 
0.254 
0.131 
0.031 
0.125 
0.121 
0.115 
0.125 
0.165 
0.151 
0.010 
I 
0.209 
0.165 
0.175 
1932 (102 days) 
I 0.159 0.180 
0.254 
0.103 
0.165 
0.186 
0.159 
0.213 
1933 (110 days) 
0.206 
0.214 
0.114 
0.172 
0.192 
0.167 
0.166 
0.227 
B-Winter 
1932 (120 days) 
0.39 
0.30 
0.13 
0.23 
0.20 
0.02 
1933 (103 days) 
0.15 
0.20 
0.26 
0.29 
0.17 
I 
Coefficient 
of Variation 
2.68 
10.70 
11.95 
14.22 
10.55 
40.32 
10.92 
2.26 
10.33 
10.52 
9.27 
10.08 
13.52 
33.56 
0.90 
15.26 
11.70 
12.07 
12.52 
13.24 
19.84 
7.46 
13.87 
14.20 . 
11.87 
17.46 
15.26 
15.07 
7.17 
12.46 
14.66 
11.06 
10.78 
17.87 
54.17 
30.61 
10.48 
18.55 
18.52 
1.41 
48.39 
23.26 
15.20 
21.64 
10.83 
'ruble 1. Pasture·feed in g Expe r im e nt: June 5, to September 30, 1931 (117 days). (Table based on o n e a v erage pig) (10 pigs 
p e r l ot.) 
Lot No . I 2 4 6 6 7 8 9 10 11 12 13 
• ,ti", r.. 1 
·,,, .. 1 
Barley, Barley, 
."!.,, I IVIi"", 1 WIi"t'· 1 WIi"t, Orain, t<l nkage, skimmilk powder, Barley, .,,,,,, I .,,101, 1 Barley, Sklmoilk I S.ol·"II' Tankage, Wheat, Sklmmllk Ser!ll-s~lid Tankage 
block salt. (All grain growld; l'ankage Sk imlllUk Semi-solid Alfalfa Powder, Skimmilk, Alfalfa \\lreat Alfalfa Powder, Sklmmrlk, Alfalfa' Powder Skimmilk Pasture Alfalfa Alfalfa Pasture ~!~~~: :~!~~~~ Pasture self-fed; fr ee choice) Pasture Pasture Pasture 
",ltid W.~li t (lli,·)········1 ".1 1 35.1 ".1 1 'U l 35.3 35.0 1 35.2 as, 1 35.0 36.4 '5.1 1 35.9 1 35.0 Final i\larket Weight (lbs. ) . . 108.6 178.6 200.0 182.8 175.0 188.7 185.7 181.2 87.8 177.2 204.4 209.0 211.7 Total Gain (lbs. ) . . . . . . . . . . . 73.5 143.5 164.9 148.4 139.7 153.7 150.5 145.9 52.8 140.8 169.3 173.1 176.7 
Daily Gain (lbs.) .... .. . . . . 0.63 1.23 1.41 1.27 1.19 1.31 1.29 1.25 0.45 1.20 1.45 1.48 1.51 
Daily Feed (lbs.) . . .... . . .. I 
•
57
1 
Oround Barley ......... 
''' I 4.51 4.86 4.49 4.78 4.43 4.88 Ground Wheat . 2.44 4.48 4.50 5.26 5.07 Skimmilk Powder 0.79 0.49 0.44 Semi-solid Skimmilk 0.61 0.63 0.62 Tankage (60 % Protein) . . . 0.44 0.34 0.26 
Feed per cwt. Gain (lbs. ) ... . l Ground Barley 532 .9 367.4 344.5 354.4 400.0 337.6 379.6 366.1 Ground Whe..1t 541.1 372.2 311.1 355.3 335.6 
Skimmilk Powder ... .... 56.4 37.5 
4'8'.9 
30.5 
4'1'.8 Semi-solid Skimmilk 48.3 
Tankage (60% Proteini ·. : '. '. 35.6 26.9 17.5 
Alfalfa Pasture (acres) . .018 .016 .018 0.17 .019 .014 .016 .014 
AlfaIra Hay (lbs. saved) . 50.4 67.8 69.9 74.6 69.6 66.0 69.7 42.1 
Salt 0.43 0.037 0.016 0.20 0.13 0.007 0.35 0.36 1.81 0.24 0.30 0.30 0.10 
b'eed Cost cwt. Gainl . 5.33l 4.74 ! 5.13 1 4.53 3.89 ! 4.31 ! 4.62 I 4.28 5.43 3.55 ! 3.85! 4.21 ! 3.79 
Financial Record 
Cost per Pig, $10 cwt . ..... 3.51 3.51 3.51 3.44 3.53 3.50 3.52 3.53 3.51 3.64 3.51 3.59 3.50 
Weed Cost per Pigl .. ..... 3.95 6.80 8.46 6.72 5.44 6.62 6.95 6.25 2.87 5.00 6.52 7.29 6.70 
Shipping and Selling Expense . 0.25 0.41 0.46 0.42 0.40 0.43 0.43 0.42 0.20 0.41 0.47 0.48 0.49 
1'otal Cost at Market ...... 7.71 10.72 12.43 10.58 9.37 10.55 10.90 10.20 6.58 9.03 10.50 11.36 10.69 
Selling Price per cwt. .. . ... 4.65 4.65 4.65 4.65 4.65 4.65 4.65 4.65 4.65 4.65 4.65 4.65 4.65 
Gross Return per Pig ... .... 5.05 10.09 11.30 10.33 9.89 10.66 10.49 10.24 4.08 10.01 11.55 11.81 11.96 
Net Heturn per Pig ........ - 2.66 - .63 - 1.13 - .25 .52 .11 - .41 .04 - 2.50 .98 1.05 .45 1.27 
Price cwt. needed to break el'en 7.10 6.00 6.22 5.79 6.35 5.59 5.87 5.63 7.49 5.10 5.14 5.44 5.05 
' H ay saved credited to pigs at $10 a ton. 
Prices Charged: Barley and wheat, $1 cwt.; skimmilk powder, $3 cwt.; tankage, $3 cwt.; semi-solid skimmilk, $2 cwt.; alfalfa pasture, $18 acre; 
alfalfa hay saved, $10 ton. (Pigs pastured at rate of 40 head per acre.) 
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Tuble 2. P a sture·feeding Experiment : Jun e 9 to Septe mber 19, 1932 ( 102 days) (10 pigs p e r lot). 
Lot No. 5 I' 6 7 8 10 11 12 13 
Ground Ground Ground I I Ground I Ground Ground 
Rations Fed Ground Barley, Barley, Barley Ground W heat, Wheat, W heat 
. . . Barley, Skim milk Semi-solid ' Wheat. Skimmilk Semi-solid ' 
Grain, tankage, s.klmmllk p.owder, block Alfalfa Powder, Skimmilk, Tankage, I Alfalfa Powder, Skimmilk, Tankage, 
sa lt. (All gram gr<,>und; self-fed ; Pasture, Alfalfa Alfalfa Alfalfa Pasture, I Alfalfa Alfalfa Alfalfa 
f ree choIce) Salt Pas ture, Pasture, Pasture, Salt Pasture, I Pasture, Pasture, 
Salt Salt Salt Salt Salt Salt 
Initial Weight (lbs.) ... ....... . . 60.11 I 59.47 58.47 59.73 59.63 59.23 59.73 59.37 
Final Market Weight (lbs.) . .... . 196.00 202.10 191.22 203.30 185.40 200.60 202.20 199.70 
Total Gain (lbs.) . . . . . . . . 135.89 142.63 132.76 143.57 125.77 141.37 142.47 140.33 
Daily Gain (lbs.) ....... ... . ..... 1.33 I 1.40 1.30 1.41 1.23 1.39 1.40 1.38 
Daily Feed (lbs.) 
Ground Barley . . . . . . . . . . . . . . . . 5,60 5.28 5.43 5.74 . . . . . . . . . 
Ground Wheat ...... . ......... . . . . . . . . . 5.26 5.15 5.33 5.48 
Skimmilk Powder ... .......... . . . 0.48 . . . . . . . . . 0.46 . . . . .. 
Semi-solid Skimmilk . . . . . . . . . . . . . . . . . 0.68 . . . . . . . . 0.68 
Tankage (60 % protein) . .. .. . .. . ... I .. . .. . 0.15 . .. .. . 0.12 
Ground Barley . . . . . . . . . . . . . . . . 420.65 377.57 412.28 407.69 . . . . .. 
Feed per cwt. Gain (lbs.) I 
Ground Wheat ........... " . . . . . . . . . . . . . 426.97 371.22 381.43 397.95 
Skil1?-mil~ PO'Yder. . . . . . . . . . . . . . . .. I 34.04 . . . . . . . . 32.91 . . . . .. 
SemI-solId Sklmmllk . . . . . . . . . . . . . . . . . 32.13 . . . . . 48.57 ... 
Tankage (60 % protein) . . . . . . . . . I . . . 10.59 . . . . . . . . 8.77 
Alfalfa Pasture (acres) ....... . 0.018 I 0.018 0.021 0.017 0.020 0.018 0.018 0.018 
Alfalfa Hay (lbs. saved) cwt. . . . 17.66 49.36 38.17 28.00 19.72 77.88 49.27 12.26 
Salt . . . . . . . . . . . . . . . . . . . . . . . . . . 1.14 I .63 .38 .70 .80 .62 .86 .89 
Feed Cost cwt. Gain ($) 1 ... . .. . . . . I 64.49 4.82 I 5.48 4.53 I 4.58 I 4.63 4.96 I 4.45 
Financial Record 
I 
I Cost per Pig $8 cwt . ... ... , .. 4.81 4.76 4.68 4.78 4.77 4.74 4.78 4.75 
Feed Cost per Pig1 ..... . .. . . . . . 6.10 6.87 7.28 6.50 5.76 6.55 7.07 6.24 
Shipping and Selling Expense . 0.73 0.75 0.71 0.75 0.69 0.74 0.75 0.74 
Total Cost at Market per Pig ... . 11.64 12.38 12.67 12.03 11.22 12.03 12.60 11.73 
Selling Price per cwt . .... . ..... 4.55 4.55 4.03 4.55 4.43 I 4.30 4.55 4.55 
Gross Return per Pig . .... .. . . 8.97 9.20 7.74 9.25 8.21 I 8.63 9.20 9.09 
Net Return per Pig ... . . . .... -2.67 -3.18 I -4.93 -2.78 -3.01 I -3.40 -3.40 -2.64 Price cwt. needed to break even . 5.94 6.13 6.63 5.92 6.05 I 6.00 6.25 5.87 
----
IHay saved credited to pigs at $10 a ton. 
Prices Charged: Ground wheat, $1 cwt.; ground barley, $1 cwt. ; tankage, $2 cwt. ; skimmilk powder, $2.50 cwt. ; semi-
solid skimmilk, $2 cwt.; pasture, $18 an acre; alfalfa hay saved, $6 ton. 
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'l'able 3. Pas ture-feeding E lXp e riment: June 12 to September 30, 1933 (110 day s ) (10 pigs per lot). 
Lot No. 5 6 14 8 10 11 15 13 
Ground Ground Ground Ground Ground Ground 
Rations F ed Ground Barley, Ground Wheat, Barley, Skimmilk Barley, Barley, Wheat, Skimmilk Wheat, Wheat, Grain, tankage, skimmilk powder, block Alfalfa Powder, Skimmilk, Tankage, Alfalfa Powder, Skimmilk, Tankage, 
salt. (All g rain ground; self-fed ; Pasture, Alfalfa Alfalfa Alfalfa Pasture, Alfalfa Alfalfa Alfalfa free choice) Salt Pasture, Pasture, Pasture, Salt Pasture, Pasture, P asture, 
Salt Salt Salt Salt Salt Salt 
Initial Weight (lbs.) .. ..... . . . .. . 41.15 40.73 40.72 40.93 41.15 41.07 37.53 40.93 
Final Market Weight (lbs.) ....... 189.83 196.70 216.02 '192.55 184.85 207.20 206.78 180.37 
Total Gain (lbs.) ............ . . . . . 148.68 155.97 175.30 151.62 143.70 166.13 169.45 139.44 
Daily Gain (lbs.) . . . ' .' ... . .... ... 1.35 1.42 1.54 1.38 1.31 1.51 1.54 1.27 
Daily Feed (lbs.) 
5.33 I 4.57 I I Ground Barley ...... . . .. ... . .. 5.31 4.62 . .. . .. " . . . . 
Ground Wheat ... . ..... . . . .... . . . I . .. I . . . . .. 4.65 4.45 4.65 4.25 Skimmilk Powder ..... . . . ... . . . .. 0.44 
1 
. .. . .. 0.50 . .. 
Skimmilk .. , . . .. . ... . ... .. .. . ... I . .. 4.75 . . . . .. 4.75 . . . 
Tankage (60 % protein) . ... . . ... ... I . .. . .. 0.16 I . .. I . . . I . .. 0.11 
Feed per cwt. Gain (lbs.) 
Ground Barley ... . . . .. .. ... .. . 394.36 322.25 333.34 356.52 ... . . . .. 
Ground Wheat .... . ........... ... . .. . .. 356.19 294.88 301.92 334.89 
Skimmilk Powder ..... .. . .. . . . . . . 30.84 . .. . .. . .. 33.02 . . . .. 
Skimmilk .. . ...... . ........... . . . I ... 298.34 . .. . .. . .. 308.65 . .. Tankage (60% protein) ......... ... 11.81 . .. . .. 8.93 
Alfalfa Pasture (acres) .... .... 00017 1 0.016 0.014 0.016 0.017 0.015 0.015 0.018 Alfalfa Ray (lbs. saved) cwt . ... 43.72 38.47 36.51 36.94 34.79 36.12 35.41 21.52 
Salt . ........ .. . .. . ... , ....... 0.29 0.00 0.03 0.02 0.57 0.05 0.00 0.02 
Feed Cost cwt. Gain ($) 1 4.12 4.31 3.77 I 4.04 I 3.77 4.10 I 3.50 I 3.81 
Financial Record 
1 
Cost per Pig $7.40 cwt . ...... . 3.05 3.02 3.02 3.03 3.05 3.04 2.77 3.03 
Feed Cost per Pigl ...... . ..... . 6.13 6.72 6.61 6.13 5.42 6.81 5.96 5.34 
Shipping and Selling Expense ... .73 I .73 .73 .73 .73 .73 .73 .73 Total Cost at Market per Pig .. .. 9.91 10.47 .10.36 9.89 9.20 I 10.58 9.46 9.10 
Selling Price per cwt. . . . . . . . . . . 5.05 I 5.10 5.15 5.10 5.10 I 5.15 5.15 5.05 
Gross Return per Pig ..... 9.70 
1 
10.12 11.17 9.80 9.45 I 10.72 10.74 9.20 
Net Return per Pig. . . . . . . . . . . . -.21 - .35 .81 -.09 - .25 I .14 1.28 .10 Price cwt. needed to break even .. ·~ 5.13 5.27 4.77 5.13 4.94 5.06 4.65 4.98 
lRay saved credited to pigs at $10 a ton. 
Prices Charged: Ground barley, $1. cwt.; ground wheat, $1 cwt. ; skimmilk powder, $3 cwt.; .skimmilk, 10c ewt.; tankage, 
$2.50 ewt. ; salt, $1 cwt.; pasture, $18 an acre. 
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Table 4. Pasture-feeding Expe>riment: May 23 to September 29. 1930 (130' days) (10 pigs 
per lot). 
Lot No. 1 2 3 4 5 
Rations Fed Ground Ground Ground Ground Ground 
Grain. tankage, skimmilk powder. block Barley. Barley, Barley, Wheat, Wheat, 
salt. (All grain ground; self-fed; Alfalfa Skimmilk. Tankage, Tankage. Skimmilk. Alfalfa Alfalfa Alfalfa free choice) Pasture Pasture Pasture Pasture Dry-lot 
No. Pigs in Lot .... .. .. . . . . .. . . 10 10 10 10 10 
Initial Weight (lbs.) .......... 26.83 25.85 25.77 26.22 27.97 
Final Weight (lbs.) . .. . ... . . . . . 172.07 198.18 173.03 192.08 186.80 
Gain in Weight (lbs.) . . . .... . . . 1 145.23 172.33 148.27 165.80 159.90 
Daily Gain (lbs.) ...... . ....... 1 1.12 1.33 1.14 1.28 1.31 
Average Daily Ration (lbs.) . . . . . 1 I 
Ground Barley . ... .. . . . .. . . . 4.00 4.68 4.15 ... 4.18 
Ground Wheat .. ..... .... . . . . . . . . . . .. 4.27 . . . 
Tankage '% ... . ............. . . . . . . 0.31 0.13 . . . 
Skimmilk . .. .. . . . ... .. .... .. . . . 2.90 . . . .. 3.74 
Amount Feed per cwt. Gain (lbs.) I 
Ground Barley .. . . ..... . .... 358.48 353.34 364.56 . . . . . . 
Ground Wheat . . . . ... . .. . ... .. . .. . . . . 334.8 . . . 
Tankage .. . . . . ...... ... . .. .. . .. . . . 18.7 9.3 340.76 
Skimmilk . . . . .. . .. ... ... ... . .. . 157.30 .. . . . . 347.60 
Alfalfa Pasture (hay equiva-
valent) (lbs.) . ........ . . . .. 199.40 153.40 166.8 171.5 . . . 
Initial Cost per Pig . .. .. .... . .. 
I 
5.00 5.00 5.00 5.00 5.00 
Initial Cost (lbs.) @ $5 per Pig .. " . . . . .. . .. . . .. 
Interest on Investment at 8% . . . 0.15 0.15 0.15 0.15 0.15 
Selling Price per cwt. . .. . . . . .. . 9.90 9.90 9.90 9.90 9.90 
Return per Pig ........ . ..... . . 16.92 17.83 17.13 19.02 17.49 
Cost of Feed per ewt. Gain ($) .. 1 4.38 1 4.30 1 4.69 1 4.39 1 4.11 
Prices Charged: Barley, $1 cwt.; wheat $1 cwt.; tankage, $2 cwt.; skimmilk, 10¢ cwt.; 
alfalfa (the amount utilized by the hogs) was estimated by cutting for 
hay, the alfalfa on a similar area joining the hog lots. The alfalfa on 
the hog lots was also cut, the difference in the yield of the lots and the 
yield on similar area being taken as the amount utilized by the hogs. 
This was charged against the hogs at $8 per ton. At the end of the 
experiment, the amount remaining in the lots was estimated. 
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Table 5. W inte r -f e eding EOCp e rime nt: December 22, 1931 t o A pril 20, 1 932 (1 20 days ) (10 
pigs per lot). 
Lot No. 
Rations Fed 
Grain, tankag e, skimmilk pow'der, and 
salt_ (All g rain ground; self-fed; 
free choice) 
Initial Weight (lbs.) . ... , .. .. .. . 1 
Final Weight (lbs.) .. . .. . ........ 1 
Average Gain (lbs.) ... . . . . .. ... . 
Average Daily Gain (lbs.) .... .. . 
Average Daily Feed (lbs.) 
Ground Wheat . . ... .. ...... . . . 
Tankage .. .. .... . ........... . 
Skimmilk Powder . . . . ... . .... . 
Semi-solid Skimmilk ......... .. \ 
Alfalfa Hay . .... .. ' ... -....... . 
Feed per cwt. Gain (lbs.) 
Ground Wheat . . . . . . .. ... .... . 
Tankage ... . ... .. . . .... .. . ... . 
Skimmilk Powder . . . . .. . .. ... . 
Semi-solid Skimmilk . . . . .. .... . 
Alfalfa Hay . .. .. .. . . . .. . .. . . . 
Salt .. . ..... .. . ... .. . . ... . .. . . 
Feed Cost per ewt. Gain ($) __ - _ - -I 
Financial Record 
Cost per Pig $8 ewt. . ... . .... . . 
Feed Cost per Pig . ... .. .. ... . . 
Shipping and Selling Expense .. 
Total Cost at Market ....... .. . 
Selling Priee per ewt. ....... . . 
Gross Return per Pig ... . . . .. . '. 
Net Return per Pig ...... . .... 
Priee ewt. needed to break even , 
1 
Ground 
Wheat, 
Salt 
53.83 
135.35 
81.51 
0.68 
3.61 
503.93 
1.75 
5.08 1 
4.31 
4.14 
0.62 
9.07 
3.50 
4.74 
-4.33 
6.63 
2 
Ground 
Wheat, 
Alfalfa 
Hay, 
Salt 
52.97 
165.39 
112.41 
0.96 
4.08 
5.52 
406.52 
51.85 
0.91 
4.34 1 
4.24 
4.88 
0.62 
9.74 
3.60 
5.95 
-3.79 
5.89 
3 4 
Ground Ground 
Wheat, Wheat, 
Skimmilk Semi-solid 
Powder, Skimmilk 
Alfalfa Alfalfa 
Hay, Hay, 
Salt Salt 
51.55 
184.93 
133.38 
1.19 
4.15 
0.59 
0.07 
334.40 
47.20 
5.59 I 
0.02 
51.44 
173.13 
121.68 
1.04 
3.79 
1.05 
0.12 
347.80 
96.83 
10.76 
0.22 
5.02 1 5.47 1 
I 
4.12 4.12 
6.70 6.66 
0.62 0.62 
11.44 11.40 
4.00 3.70 
7.40 6.41 
-4.04 -4.99 
6.19 6.59 
5 
Ground 
Wheat, 
Tankage, 
Alfalfa 
Hay, 
Salt 
51.53 
170.85 
119.32 
1.04 
3.90 
0.31 
0.14 
360.14 
28.35 
18.02 
4.38 1 
4.12 
5.23 
0.62 
9.97 
3.75 
6.41 
-3.56 
5.84 
6 
Ground 
Wheat, 
Tankage 
(50 % ) 
Skimmilk 
Powder 
(50 % ) 
Alfalfa 
Hay, 
Salt 
52.76 
196.16 
143.40 
1.30 
4.47 
0.28 
0.28 
0.11 
329.06 
20.86 
20.86 
8.07 
0.28 
4.58 
4.22 
6.57 
0.62 
11.41 
3.85 
7.55 
-3.86 
5.82 
Prices Charged: Wheat, $1 ewt.; tankage, $2.50 ewt.; skimmilk powder, $3.50 ewt.; semi-
solid skimmilk, $2 ewt.; salt, $1 ewt.; alfalfa hay, $10 per ton. 
SUMMER AND WINTER RATIONS FOR FATTE NING HOGS 23 
Table 6. W inte·r-feeding E lxp e riment : .Ja nuary 30 to Ma y 3, 1933 (103 d ays ) (9 pigs per lot). 
Lot N o. 
Rations Fed 
Grain, tankage, skimmilk powder, and 
salt. (All grain ground ; self-fed; 
free choice) 
Initial Weight (lbs.) . . ........ . 
Final Weight (lbs.) ... . .... . . . . 
Average Gain (lbs.) ........ . . . 
Average Daily Gain (lbs.) ... . 
Average Daily Rations . . ... . .. . 
Ground Wheat .. .. . . . . ..... . 
Skimmilk Powder . . ... . .. . . . 
Tankage ... . . .. .... ... ..... . 
Alfalfa Hay . . ... . . ........ . 
Salt .......... ... ... ... . .. . . 
Feed per cwt. Gain (lbs.) 
Ground Wheat ... . . .. . ... . . . 
Skimmilk Powder ... . .. . . .. . 
Tankage .. ... . .. .. .... . .. . . . 
Alfalfa Hay ........ ... .. . . . 
Salt . . . .. .. ..... . . . .. . . . . .. . 1 
Feed Cost per ewt. Gain ($) . . . . . 1 
F inancial Recor d 
Cost per Pig . . .. . . .... .. . . .. 
Feed Cost per Pig . .......... 
Shipping and Selling Expense . 
Total Cost at Market . .. . .... 
Selling Price per cwt. .., .. . . . 
Gross Return per Pig .. ... .. . 
Net Return per Pig .. . ..... . . 
Price cwt. needed to break even. 
1 
Ground 
Wheat, 
Salt 
43.31 
73.79 
30.46 
0.30 
2.60 
879.85 
0.03 
8.80 1 
I 
2.60 
3.04 
0.80 
8.44 
5.10 
3.76 
-2.69 
8.73 I 
2 
Ground 
Wheat, 
Alfalfa 
Hay, 
Salt 
43.31 
129.09 
85.77 
0.83 
3.74 
1.02 
449.08 
122.29 
0.08 
4.86 1 
2.60 
4.17 
0.80 
7.57 
5.10 
6.58 
-.99 
5.86 
3 
Ground 
Wheat, 
Skimmilk 
Powder, 
Alfalfa 
Hay, 
Salt 
42.80 
214.13 
171.33 
1.66 
5.05 
1.25 
0.16 
303.37 
75.11 
9.70 
0.03 
5.13 1 
2.57 
8.79 
0.80 
12.16 
5.10 
10.92 
-1.24 
5.69 
4 
Ground 
Wheat, 
Tankage, 
Alf alfa 
Hay, 
Salt 
43.00 
177.52 
134.52 
1.31 
4.73 
0.35 
0.31 
362.37 
26.93 
23.56 
0.08 
4.36 
2.58 
5.87 
a.80 
9.25 
5.10 
9.05 
0.20 
5.21 I 
5 
Ground 
Wheat, 
T ankage 
(5 0 % ), 
Skimmilk 
Powder 
(50 % ), 
Alfalfa 
H ay. 
Sa lt 
42.87 
199.12 
156.25 
1.32 
5.17 
0.34 
0.34 
0.18 
341.10 
22.36 
22.36 
11.63 
4.54 
2.57 
7.09 
0.80 
10.46 
5.10 
10.16 
0.16 
5.25 
Prices Charged: Ground wheat, $1 ewt. ; skimmilk powder, $2.85 cwt. ; tankage, $2 ewt.; 
salt, $1 ewt. ; alfalfa hay, $6 per ton. 
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